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INTRODUCTION. 


Shortly after 1892, when the Mexican cotton-boll weevil (Antho- 
nomus grandis Boh.) invaded Texas on its northward and eastward 
journey and its extreme importance was seen, complete data were 
secured on the various biological functions. In recent years, how- 
ever, numerous observations have shown that, under new climatic 
and other environmental conditions to which the weevil has been 
subjected in its spread, changes have been taking place in many of 
these functions. In addition, a new variety of the boll weevil has 
been found breeding in a wild cotton (Thurberia thespesioides) occur- 
ring in the mountain ranges of southeastern Arizona, and this weevil 
(which has been described as Anthonomus grandis thurberiae Pierce) 
has been found to possess habits which differ in many ways from 
those of its near relative on cultivated cotton. Consequently, it has 
been necessary to repeat many studies under both the old and the 
new conditions and to include the new variety. In this way the 


Note.—This bulletin is of interest to entomologists in the cotton belt. 
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extent and trend of the variations may be determined and a more 
definite knowledge of what to expect in the future may be obtained. 
As every phase of the control of the weevil is based upon biological 
facts, life-history studies have a very direct economic bearing upon 
the boll-weevil problem. 

During 1913, 1914, and 1915 the writer conducted a number of 
studies on the pole of the weevil at the Delta Boll Weevil Labo- 
ratory at Tallulah,t La. The present paper deals largely with the 
results of these two years’ observations, but before detailing these 
it is probably best to review very briefly the times and conditions 
under which the similar studies have been conducted. 

The earliest work was that at Victoria, Tex., in 1902 and 1903, 
the results being published early in 1904.2 This was followed by 
similar investigations at the same place during 1904, and the results 
of these studies were included in a bulletin issued in 1905.° 

During 1910 similar investigations were conducted at Tallulah, 
La., and the results were published in 1911.4 

Then, in 1912, these studies and such others as had been made 
elsewhere were brought together in a large bulletin issued in 19125 

During 1913 another series of studies was conducted at Victoria, 
Tex., to check those which had been made at the same place 10 
years earlier. It was found that the weevils had made a number of 
important changes in their life history, principal among these being 
a much greater adaptability to plants other than cotton as food. 
The biology of the Arizona Thurberia weevil was also studied, and 
this variety was hybridized with the Texas cotton weevils. The 
results of these studies are included in three papers.* 

In 1914 the life history and habits of the Arizona weevil were 
studied under natural conditions in the mountains near Tucson, 
Ariz. These studies are discussed in two papers.’ 


1 The writer wishes to acknowledge his indebtedness to Mr. E. K. Bynum for assistance in the work of 
1915. 

2 Hunter, W. D., and Hinds, W. E. The Mexican Cotton Boll Weevil. U.S. Dept. Agr. Bur. Ent. 
Bul. 45, 116 p., 16 pl., 6 fig., 1904. 

3 Hunter, W. D., and Hinds, W. E. The Mexican Cotton Boll Weevil. U. S. Dept. Agr. Bur. Ent. 
Bul. 51, 181 p., 23 pl., 8 fig., 1905. 

4 Cushman, R. A. Studies in the biology of the boll weevil in the Mississippi Delta region of Louisiana. 
InJour. Econ. Ent., v. 4, no. 5, 1911. p. 432-448. 

5 Hunter, W. D., and Ereeee W. D. Mexican Cotton Boll Weevil. U.S. Dept. Agr. Bur. Ent. Bul. 114, 
188 p., 22 pl., 34 fig., 1912. 

6 Coad, B. R., a Pierce, W. D. Studies of the Arizona Thurberia weevil on cotton in Texas. Proc: 
Wash. Ent. Sie v.16, no. 1. p. 23-28. 1914. 

Coad, B. R. meadine habits of the boll weevil on plants other than cotton. U.S. Dept. Agr. Jour. 
Agr. Res., v. 2, no. 3, p. 235-245. 1914. 

Coad, B. R. Recent studies of the Mexican Cotton Boil Weevil. U.S. Dept. Agr. Bul. 231,34 p., 1 fig. 
1915. 

7Coad, B. R. Relation of the Arizona Wild Cotton Weevil to Cotton Planting in the Arid West. U.S. 
Dept. Agr. Bul. 233,12 p.,4 pl. 1915. 

Coad, B. R. Studies on the Biology of the Arizona Wild Cotton Weevil. U.S. Dept. Agr. Bul. 344, 
23 p.,2pl.,1fig. 1916. 
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Thus it is seen that these studies embrace a wide range of time 
and conditions. In fact, the conditions of humidity, rainfall, tem- 
perature, altitude, soil, etc., include practically all extremes found 
in the cotton belt. 

_ The various breeding series of 1914 and 1915 were conducted in a 
large insectary located at the Delta Laboratory, Delta, La. (fig. 1). 
This was provided with screen sides to furnish free air circulation, 
and the curtains were so arranged that the direct sunshine did not 
reach any of the breeding cages. Practically all of the breeding 


Fig. 1.—Insectary at the laboratory at Delta, La., for studies on the boll weevil. (Original.) 


work was done in glass tumblers partially filled with moist sand and 
covered with a double thickness of cheesecloth. 


LONGEVITY OF ADULT WEEVILS. 


A considerable number of observations were made on the adult 
longevity on different foods. The data secured are separated by 
seasons. 

SEASONS OF 1913 AND 1914. 

Table I gives the observations made during the seasons of 1913 
and 1914. The maximum record of longevity in 1914 was made by 
a first-generation female fed on cotton squares. This female emerged 
July 13 and died October 28, with a total life of 107 days. The 
maximum length of life of male weevils fed on cotton squares was 
100 days; this individual emerging July 14 and dying October 22. 
The average longevity was 9.8 days on cotton leaves, 10.5 days on 
cotton bolls, and 46.3 days on cotton squares. 
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TaBLeE 1.—Duration of life of boll weevils. Observations of 1913-14. 


VARIETY GRANDIS WITHOUT NORMAL FOOD. 


Food. No. of | Weevil] age mum 


SEESOU AUTRE weevils.| days. | lon- lon- 


Remarks. 


1913. Days. | Days. 
Sept. 24 to Oct 7....| Hibiscus leaves... 4 24 6.0 13 | In paper bags on plants. 
Sept. 24 to Oct.10...| Hibiscus bolls... 4 25 6.3 16 Do. 
ID Oren ccc aeee Hibiscus leaves, 4 46 15 16 Do. 
flowers, and 
bolls. 
Sept. 24 to Oct. 9...- Cee buds and 8 44 5.5 15 Do 
Tuit. 
Sept. 24 to Oct. 12...| Okra fruit......- 8 75 9.4 18 Do. 
Sept. 24 to Oct. 8....| Okra leaves. -.-. 4 26 6.5 14 Do. 
Sept. 24 to Oct. 10...| Thurberia leaves 4 42 10.5 16 Do. 
- Sept. 24 to Oct.-4....| Thurberia tips 4 34 8.5 10 Do. 
and buds. 
Sept. 24 to Oct. 8....| Thurberia 4 29 Jao 14 Do 
squares. 
Total longevity on malvaceous plants. - 44 345 7.8 18 


VARIETY GRANDIS WITH NORMAL FOOD. 


| { 
1914. | | 
AVIS--6:60 sees ee Cotton leaves...-| 40 390 9.8 17 | In glass tumblers. 
July 15 to Aug. 1....| Cotton bolls. --..| 20 210 | 10.5 16 Do. 
_ June 3 to Oct. 28....| Cotton squares. | 24 | 1,106 46 107 | Females in glass tumblers. 
June 13 to Oct. 28...|....- (6 Ko eee meee 24) 1,118} 46.6 100 | Males in glass tumblers. — 
Rota on MORN |{OOdser eee = | | 


ay 2,824 | 26.1 = 


In the abnormal food studies the weevils lived an average of 6 
days on Hibiscus leaves; 11.5 days on Hibiscus leaves, flowers, and 
fruit; 6.25 days on Hibiscus tips; 6.5 days on okra leaves; 9.4 days 
on okra fruit; 11 days on okra leaves, flowers, and fruit; 10.5 days 
on Thurberia leaves; 8.5 days on Thurberia tips and buds, and 7.3 
days on Thurberia squares. These records are all low, probably due 
to the experimental methods, as the weevils were all placed upon the 
food in paper bags and later observations show that the method 
apparently causes an early death. 


SEASON OF 1915. 


The studies of 1915 compare the longevity of grandis weevils on 
moist sand with no food, on moist sand with okra and Hibiscus, on 
moist sand with different parts of the cotton, and also thurberiae, on 
moist sand with okra, with cotton bolls, and with cotton squares. 
The species of Hibiscus used were H. militaris and H. moscheutos. 
The results are given in Table II. 
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_ Tas_e Il.—Duration of life of boll weevils. Observations of 1915. 


VARIETY GRANDIS WITHOUT NORMAL FOOD. 
| 
: Both 
| Males. Females. Eos 
5 |s lg ie | & 
Date. an DEC. Oeelectenals: Me ietee lee ors 4S Notes on weevils. 
+ So O° ie es e | 2,- |shige| &.- 
ra uo) o mb so ra ;o oO i so so oO = 
o 4 = >| o = _— > > ~ 
PvE Suen acy (©.|) Mime eel esta KO |e Dire 
|e 15 Bele 15 jan 
3 © > ss = 2 > S |x > 
7, |i alpen reba | Le ele ely tbo baal ie 
Days.\Dys Days. |Dys|Dys|Days 
Fune:9.. =... No food........- 54, 148) 2.77) 40) 9 36, 4.0] 15] 40] 2 Hibernated wee- 
vils. 
JIU HaY2)ite ae peers eee GOkeee sess 30} 162) 5.4] 10) 30) 167) 5.57) 11) 11] 5.48) Collected in field. 
Hibernated. 
June 29... ee OES Soase ee 20 40) 2.0 6} 20 48) 2.4 5 6] 2.20) Bred. 
Seplse---s-|-s-- GORE cee sion, 12 PA ||| PX OA | aS ia) Soles Bi 2200) Do. 
ANVIRRES IG eee eee OKO) e Sean ee 20 63) 3.15} 10 20] 69) 3.45] 10) 10} 3.30 Do. 
Total without food.....| 136] 440] 3.24| 40] 91] 353] 3.88] 15] 40) 3.49) 
Idle eaeee Young okra fruit 6 22 eSaOn\h = Ol) G6 27| 4.5 7| 7| 4.1 | Bred from squares 
collected in field. 
Uitlhy Prete Bene GOS S52 serine 11 48) 4.36) 12) 10 39} 3.9 5} 12) 4.1 Do. 
Aug. 13... Okra bloom and 9 72) 8.0} 11) 9 44, 4.9] 12} 12) 6.4 | Bred from squares 
bud. and fed on blooms 
- until Aug. 7. 
INU eee Ckra fruit,....-. 10 (lta Ole dil) 10 75| 7.5 | 14] 17) 7.5 | Collected in field. 
JU ee ees COE aoe 8 60} 7.5] 15) 8 55| 6.9 | 12) 15) 7.2} Bred weevils. 
INTO YY (a eae Gomeesea: 14, 123) 8.8] 18] 14] 164} 11.7] 20) 20) 10.3 | Field collected. 
Seo Os Sse 5|snees GO2See ace 12 131} 10.9 39] 12 155) 12.9 20} 39} 11.9 Do. : 
July 28...-. Hibiscus leaves.} 7 BblRerreslee. - @)} @) (@) j.---| 5] 5.1 | Collected in field. 
Not sexed. Not 
: included in aver- 
: ages by sexes. 
July 28..... Hibiscus blooms] 32] 156 12) 4.9 Don 
aie: 25. Se eeeosl |" eel eeeeele eR oor : ; 
July 28..... Hibiscus buds...} 4 1S | aes |, | | A | eres eS S| 5] 4.5 Do. 
DOEe os +1. = 
Aug. 18... \ Hibiscus LOU sah CGS abel eee sl eee 5 oesessleeesealbeee 9} 4.6 Do. 
Total on malvaceous 
plants other than 
COLONE sat ates se ee 70| 531) 7.6] 39) 69] 559) 8.1 20} 39] 6.7 
VARIETY GRANDIS WITH NORMAL FOOD. 
May 15... Cotton 1 Beso oa1ll col Seimeaen o-ee) a7) aol eel eameenatea 
June 12.... fVotton leaves. - . | 540) 9.47 0} 3 O01} 10.55 i 9.9 ibernated. 
poets ‘}... do Bees oc: 40| 269| 6.73] 17| 40| 259] 6.25 2 17} 6.60] Bred. 
aes ee ee do ee 38) 258) 6.80] 17) 39) 332) 8.51) 32° 32] 7.65, Do. 


Total on cotton leaves--} 135} 1,067) 7.9 | 40) 117) 992) 8.48 32 40} 8.17 


Field collected; 


|= | 

je Junes..... \Cotton terminals| 28! 468/ 16.70] 43| 28) 627] 22.40, 42 43| 19.55|1 probably hiber- 
eee = | nated. 

We July 8...--|.- do ee 14] 232] 16.60] 32) 15] 282/ 18,80] 43) 43] 17.72] Bred. 

Mee Aue. ti... |... doze. 13/ 142] 10.90] 31/ 11] 159) 14.50| 31| 31| 12.54 Do. 

fee cept. 7. ----|- nO eae 20} 259] 13.00} 31) 19} 187| 9.84| 45) 45) 11.44 Do. 

ae Total on cotton ter- | 

rE: inals eee 75| 1,101| 14.68} 43] 73] 1,255] 17.19] 45) 45] 15.92 

f | == = ——— 

f eee Cotton bolls... 17} 345] 20.3 | 75] 17| 723] 42.53] 82] s2| 31.41)  De- 

fae. June 20... .! : aa earese lca aC Sal go jai\\Bred. First gen- 
t June 31. __ }Cotton squares..| 11] —729] 66.27) 83) 13} 762) 58.62) 81] 83) 62. 13 eration. 

er tly 16.-.-..| 5 = Bred. Second gen- 
ie os. eee eae 5 197] 39.40] 57] 5] 167] 88.30) 59) 59) 36. a0)} PEON: Se 

z Total on cotton squares.| 16) 926) 57.88) 83) 18] 929) 51.61) 81} 83) 54.56 

ie Total all grandis on | = Eee 

‘3 Poon es ee 243/ 3,439] 14.15] 83] 225] 3,809] 17.33] 81] 83] 15,68 

[ 
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TaBLe II.—Duration of life of boll weevils. Observations of 1915—Continued. 


VARIETY THURBERIAE. 


Both 
Males. Females. ence 
anes Sine = fecal r= ee fea 
Date. Sapstance DICe ra = ah A 5 SF. 5 Notes on weevils. 
vided. m1 § ah Bm | § aelesl § 
AC ro oP S| o BS Sc so oP 
o| = n= 1 || es bp Fla el aos 
oy Tee stlren She | fot ee ieee MS ees] Oi 
| 818 fA“ 8] 8 15 [ERAS 
5 © > S 5 2 > SB |a > 
PA lies pepe Poe || Mesmpee a ipet teat i] <i 
Days.|Dys Days. |Dus|Dys| Days. 
INES BUS 545|| Olseabiieosse oe 8} 163) 20.4] 39} 8] 129) 16.1] 37] 39} 18.3 | Removed from 
bolls collected in 
Arizona Mar. 1, 
. 1915. 
WIEN? ahcasce Cotton leaves...} 11) 647) 58.82} 97} 10) 616) 61.6 | 78) 97) 60.14; From Thurberia 
bolls collected in — 
Arizona Mar. 1, 
1915 
uy 3 Beacalssece Gone Ae eee Si SHO) AOSO) | Welleccallssccucllecesce eee tee se kese Be. 
WIRY Me ases First generation 4 0. 
Sept. Soin on squares. 16) 1,136; 71.0 | 104; 19) 1,269) 66.8 89} 104] 68. 7 
wilkhy Woecas Second genera- all AA = ae Do. 
Sept. 23. \ eae Gee 6| 250| 41.7 | 61| 10] 478| 47.8 | 66] 66) 45.5 
u Nf eretee «€ Led Ly Ld rf / 
Senos \on cotton bolls. . \ 10/ 531).53.1] 73] 9| 392] 43.6] 73] 73] 48.6 Do. 
Total all thurberice on 
Coltonk ses. ee 48) 2,914) 60.71} 104) 48) 2,755) 57.40} 89) 104] 59.05 


1 Weevils not sexed. 


The grandis males averaged 3.24 days with no food; 7.6 days on 
okra and Hibiscus; 7.9 days on cotton leaves; 14.68 days on cotton 
terminals; 20.3. days on cotton bolls, and 57.88 days on cotton 
squares. The average longevity of male grandis on parts of the cotton 
plant was 14.15 days. 7 

The thurberiae males averaged 20.4 days on okra fruit; 62.3 days 
on cotton leaves, 53.1 days on cotton bolls, and 63 days on. cotton 
squares. The average longevity of thurbervae males on parts of the 
cotton plant was 60.71 days. 

The grandis females averaged 3.88 days with no food; 8.1 days on 
okra and Hibiscus; 8.48 days on cotton leaves; 17.19 days on cotton 
terminals; 42.53 days on cotton bolls, and 51.61 days on cotton 
squares. The average longevity of female grandis on parts of the 
cotton plants was 17.33 days. 

The thurberiae females averaged 16.1 days on okra fruit; 61.6 days 
on cotton leaves; 43.6 days on cotton bolls, and 60.2 days on cotton 
squares. The average of female thurberiae on parts of the cotton 
plant was 57.4 days. 

A comparison of the longevity of the two varieties on okra fruit, 
cotton leaves, cotton bolls, and cotton squares is shown in Table IIT. 


COTTON BOLL WEEVIL IN THE MISSISSIPPI VALLEY. 


Tas LE III.—Comparative longevity of Anthonomus grandis and A. g. thurberiae. 
Average Average 
Food. longevity longevity 
of grandis, | of thur- 
& * | beriae. 
Days. Days. 
CINTD THEIR. aS ede buchos sGenS eS eS op ee Daan ones ee 6 - SOR SES44 oR areeeemconenos 5.4 18.3 
SN NAR GENTS SS RE ine Se eee ee eS © ae eae ee ee Are 8.17 62. 04 
Moat POTTED Serene tere eee neces c . NEN ae cree eee cote 31.41 48.6 
DOT RTN SUM PEMA. SB en sag5 5555 sg0b ea ones Once ose SaeeeeeS +o 26 Conca e seer maceaan ts 54. 56 61.4 
Awveraceloncevlii, ImneSpeCtive OflOOd <=. .~ =... ssaetasenee= = < os eee 14.13 Sone 


The longevity of thurberiae is greater in every instance than that of 
grandis, and the average longevity irrespective of food is nearly forty 
days greater for the thurberiae weevils. 

The maximum longevity obtained in the 1915 experiments is 104 
days, this record being made by a male thurberiae feeding on cotton 
squares. 

The maximum longevity with no food was 40 days; on okra and 
Hibiscus 39 days; on cotton leaves 97 days; on cotton bolls 82 days; 
on cotton terminals 45 days, and on cotton squares 104 days. © 

The comparison of the longevity by sexes is shown in Table IV. 
Here it is seen that in grandis the females exceeded the males on every 
food except cotton squares while in the thurberiae variety the males 
lived the longer in each case. The observations relating to grandis 
are in accord with the earlier records, which stated that the females 
exhibited greater hardihood on abnormal foods, but that the relation 
was reversed with normal food. 


TaBLeE IV.—Comparison of longevity of the boll weevil by sexes. Observations of 1915. 


VARIETY GRANDIS. 


Males Females. 
Food. ee ae a = 
Veev ongey- |, : TCV. Longev- 
Number. days ity. Number. days. ity 
Days Days. 
ol TING SSe 0S SSnee ao TUBE ts ieee eee eee 136] 440 3.24 91 353 3. 88 
Malvaceous plants........-----.-- Pete Hesse 7 531 7. 60 69 559 8.10 
Wath neleayeSes ys we oe ee ee ogi fees 135 1, 067 7.90 117 992 8. 48 
Monvonstonminalsws 2s ses sos ook SS 75 1,101 14. 68 7 1,255 17.19 
nOnEDOLSE= ee eee ete ae 17 345 20. 30 17 723 42.53 
outOnesdManes= 44,255 2 se no oes - 2 ot 16 926 57. 88 18 929 51.61 
eR O Gaul eran GISe= ego ne ce tee nese 449 4, 410 9. 82 385 4, sll 12. 50 
VARIETY THURBERIAE 
(OER epics St a 8 | 163 20. 4 8 129 16.1 
CO RRO Ge NGS Sakon eee eee 16 997 62.3 10 616 61.6 
SOL LOMsDOUl Seta re as ee 10 531 GS, 1 9 392 43.6 
BanoneSQuares =~ osn2s20-2 - e-2 8 Sb 22 1,386 63.0 29 1,747 | 60. 2 
hotakinurberiae s:..- 2:2... 2-L5.: 56 3,077 54.9 56 2, 884 Gh & 
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The longevity records of 1914 and 1915 added to those previously 


obtained show that 6,119 weevils fed on water averaged 9.9 days; 


308 weevils fed on cotton averaged 8.6 days; 542 weevils fed on mal- - 


vaceous plants averaged 9 days; 146 weevils fed on cotton foliage 
averaged 24.3 days and 534 weevils fed on cotton squares averaged 
54.2 days. The most interesting features of the recent investigations 


on longevity are the greater adaptability of grandis for abnormal food — 


plants and the very great longevity of thurberiae on any food. In 
view of this trend displayed by grandis and the adaptations which 
have already been made by thurberiae it seems reasonable to expect 
that grandis will continue to acquire greater hardihood when offered 
only abnormal foods. 

Field cage studies—For comparison with the laboratory tests of 
longevity, several experiments were conducted in field cages.. Large 
cages covered with 16-mesh screen were placed over growing cotton 
plants and the first hibernated weevils found in the field in the spring 
were placed in them. Six cages in all were started on dates ranging 
from May 12 to June 19. These cages were watched for the cessation 
of weevil injury to the plants. However, the greater part of the new 
weevils died almost immediately after installation and the latest 
date on which a weevil was observed alive was July 22. Itis apparent 
that the conditions are very abnormal in these cages, owing to the 
effect upon the ight, temperature, humidity, etc. In fact, the plants 
themselves make a very abnormal growth when caged. <A few obser- 
vations were made during this period to determine the difference in 
temperature inside and outside these cages and they indicated a 
slightly higher daily maximum inside the cage than outside. The 
observations generally indicate that the conditions are very abnormal 
in these cages and that there is serious danger of error in drawing 
conclusions based only on such observations. 


FOOD PLANTS OF THE WEEVIL. 


During the early investigations on the boll weevil many attempts 
were made to find the weevils feeding or breeding on any plant other 
than cotton but they were uniformly unsuccessful. In fact, the first 
record of a cotton boll weevil feeding in nature on any plant other 
than cotton was in 1913, when one individual was found at Victoria, 
Tex., eating a bloom of Hibiscus syriacus. Observations since that 
time have shown a number of cases of the weevils feeding on plants 
closely related to cotton. The most important of these seem to be 
okra and the various wild species of Hibiscus. y 

Okra.— Okra is found very closely associated with cotton in many 
parts of the cotton belt. In fact, the plants are usually scattered 
through the cotton fields or are in the small garden patches adjoining 
cotton. Consequently there is a very good opp for the 
weevils to attack this plant. 


a Bena Lili tae 
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During 1915 a number of okra plants were examined for weevils 
with the followmg results: On September 10 a few plants were 
examined at Inverness, Miss. Three open blooms were found and 
five boll weevils were in them, one blossom containing three. On 
September 29 and 30 a total of 122 okra plants were examined between 
Tallulah and Mound, La. These plants had 114 open blooms but 
the only weevil found was on the fruit. This individual was watched 
for about five minutes and in this time it made-no attempt to feed. 

Several additional records of the weevil on okra were made during 
the season on the plants growing at the laboratory and also in the 
field. Nearly all of these weevils were in the blooms and, where 
feeding was found, it was confined to the petals and stamens. No 
evidence of breeding in the buds or fruit in nature was secured. 

Laboratory studies were also made upon the feeding wm captivity 
and the possibility of breeding in the buds or fruit of okra. Sixty- 
nine pairs of weevils were mated on okra buds and small fruit and 
given only this food until death. Eleven eggs were deposited nor- 
mally and three externally, but the larve failed to survive on this 
food. The weevils fed quite freely on ‘these foods and also on okra — 
blooms. In fact, the greatest amount of feeding was on the immature 
boll at the base of the bloom. Occasionally this small boll would be 
riddled with feeding punctures. 

One cage test was conducted in the attempt to produce somewhat 
the conditions which would exist if cotton planting were suddenly 
stopped and only okra left for food. For this purpose a large cage 
was erected in the laboratory yard over a row of growing cotton 
plants and a row of okra (fig. 2). On August 27, 100 weevils, 50 
males and 50 females, collected from cotton in the field were placed 
in the cage. Daily observations on the relative number of weeviis on 
cotton and okra were made for 10 days. During this time 294 obser- 
vations were made of weevils on cotton, while they were found on 
the okra only 16 times. 

On September 6 the cotton plants were carefully removed from the 
cage and only the growing okra left for the weevils. On September 
_ 7 six weevils were feeding on the okra and on September 8 seven 
_ weevils were located, one feeding on a leaf and three feeding on the 
bloom. On September 9 three examinations were made and from 
3 to 6 weevils, one of which was feeding on a bloom, were found on 
the okra each time. After that date the weevils were found on the 
okra only at irregular mtervals and on September 19 no live weevils 
were found in the cage. At this time all the okra fruit was closely 
examined for egg punctures but none were found. However, to make 
sure that none were overlooked, all the fruit was placed on moist sand 
in a breeding cage and saved for some time, after which the contents 
were examined but no signs of larval work were found. 

23922°— Bull. 358—16——2 
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Hibiscus.—Two species of Hibiscus are found commonly around 
Tallulah, La., viz, militaris and moscheutos. One plant of Hibiscus 
lasiocarpus was found but does not seem to becommon. JH. militaris 
and H. moscheutos are found principally in low, moist places such as 


Fic. 2.—One of the cages containing cotton and okra plants, Delta, La. Photographed at time of intro- 
duction of boll weevils. (Original.) 


the bayou banks, in roadside ditches, and in swamp land, where they 
grow to considerable size and fruit throughout most of the summer. 
No weevils were found on these, but practically all of the plants 
noted were some distance from cotton, 
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One plant of H. militaris was transplanted to the laboratory yard 
and a number of adult weevils were found feeding in the blooms 


during the season. The feeding wis eppaccutly confined to the 
_ stamens and petals. 


In addition to these field obsemeaione laboratory studies were 
conducted in an attempt to rear weevils in Hibiscus buds as was done 
at Victoria, Tex., in 1913. In connection with these attempts, 
some interesting feeding records were secured. - 

Thirty-two weevils that were fed with Hibiscus blooms only were 
noted to feed freely on the petals, and four cases of feeding on the 
immature boll at the base of the bloom were also noted. 

Four weevils were fed on Hibiscus buds alone; they fed sparingly 
but deposited no eggs. 

In an experiment where 127 weevils were placed in breeding jars 
with fresh Hibiscus fruits, considerable feeding was noted and 5 eggs 
were deposited, 4 eeeunalllp and 1 seman lke The eggs deposited 
externally were placed in incisions in the Hibiscus bolls and saved 
on moist sand, but later examinations of these bolls showed no sign 
of larval work. 

Other plants —On September 4 two weevils were found on the 
foliage of cultivated zinnia growing at the laboratory. 

Early in the spring hibernated weevils were confined in breeding 
cages with blooms of violet, peach, pear, and osage-orange and left 
until death, but no sign of feeding was found. 

While the weevils were not found breeding on the various mal- 
vaceous plants and the laboratory attempt to get them to do so gave 
negative results, the increasing adaptability of the weevil to them as 
food is quite evident. : 


FEEDING HABITS ON COTTON LEAVES AND TERMINALS. 


In connection with the studies on the longevity of the weevils on 
cotton leaves and terminals as already reported, a number of interest- 
ing observations were made on the character and extent of the feeding. 
Normally the weevils apparently never feed upon the leaves, and the 
feeding on the terminals is largely limited to the time before the 
first squares appear in the spring. 

Cotton leaves.—Eighty pairs of weevils were placed in breeding 
cages on cotton leaves during the season and observations were made 
on a total of 747 weevil days. During this time the weevils fed 128 
days on the leaf tissue alone, 30 days on the stem alone, and 211 days 
on both stem and leaf tissue; in other words, 34.7 per cent of the 
feeding was on leaf tissue, 8.1 per cent on stem, and 57.2 per cent on 
both leaf and stem. The feeding of grandis on the leaf tissue usually 
consisted of a limited number of small punctures but that of thurberiae 
was much more voracious. The latter would frequently devour 


almost the entire leaf in a day. 
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Cotton terminals.—Seventy-five pairs of weevils were fed on cotton 
terminals during the season and observations were made on a total of y 
1,920 weevil days. Feeding was observed on 1,226 weevil days. i] 
On 616 days the weevils fed on the stem alone, or 50.2 per cent of all ~ 
feeding was on this part. On 602 days, or 49.1 per cent of the feeding 
days, the feeding was on both the stem and bud, while the bud alone 
was attacked on only 8 days, or 0.7 per cent of the feeding days. 

The preference of the weevil for the stem in these two series was 
quite marked. This may be due to the mechanical stimulus presented 
by the shape of the stem which will allow punctures more or less like 
those made in the squares and bolls. 


TaBLE V.—Relative proportions of the sexes of boll weevils. Observations of 1918. 


Male. | Female. 


Variety and description of material. = 
Number. | Per cent. | Number. | Percent. 
Grandis: f 
Ebi bernutedhweevilssact a2 ssp ease ee cee «8 2 en | 439 55. CO 360 45. 00 
BOC i WeO val Semel ee samen cet eee ere cena a2) ~ a etapa oor 51. 59 1, 493 48. 41 
Motlonandismece ne hee sees ee. Re 2,030 | 52.28] 1,853 47.72 
Thurberiae. | 
Breddrout cottonsquaress:.-5-- 2 a eee: 4: eee 71 55.98 56 44, 02 ! 
BTedsiromicocbonyb OllSBeeesee eee eee 4 40. 60 6 60. 00 
TOUR DeTIDemeee a eee ome oes as oc) Sen Le 75 54.74 62 45. 26 
Hybrids: 
Maleriunbenacandifemalsignandiss= ss .--s-cbe «pee 52 50. 49 51 49. 61 
Malegrandissanddemaletiunbenaesan sao oe ae ee 50 44.95 63 55. 79 
Motallby Drids - 4 Hotties - eco Sree coo Ae pa | 102 47, 22 114 52. 78 
Total andhaverareol-allnweewilses sess eee. ee ae | 2, 207 52.10 |. 2,029 47.90 


SEX OF ADULTS. 


A considerable number of the weevils handled during the season 
were sexed, and Table V shows the ratio of the sexes. 

Of the hibernated grandis material, 439 were males and 360 were 
females, or 55 per cent males and 45 per cent females. Of the thur- 
beriae weevils extracted from Thurberia bolls, 54.74 per cent were 
males and 45.26 per cent were females. Of the 214 sexed hybrid 
weevils bred during the season 47.22 per cent were males and 52.78 
per cent were females. These last figures are in accordance with the 
observations in 1913 that there was a larger percentage of females in 
variety thurberiae and the hybrids than in the variety grandis. 


PERIOD FROM EMERGENCE TO OVIPOSITION. 


In the series of typical grandis females the period from emergence 
to oviposition when fed on squares varied from 2 to 16 days with an 
average of 6.6 days. Fourteen females emerging in late June 
averaged 5.9 days from emergence to oviposition and 5 females 
emerging in late July and early August averaged 8.8 days from 
emergence to oviposition, Thus it is shown that temperature has a 


Tae is bad oe (cs 
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direct influence on the length of time elapsing between emergence 


and oviposition. Ten typical thurberiae emerging in late July and 
early August averaged 6.8 days from emergence to oviposition. These 
periods ranged from 3 to 10 days. Grandis females in Texas in 1913 
averaged 6.1 days and thurberiae females 4 days. At Tallulah in 
1910, 34 females averaged 6.35 days before oviposition. 


PERIOD FROM FIRST FEEDING ON SQUARES TO OVIPOSITION. 


The period from first feeding on squares after emergence from 
hibernation to egg deposition was observed only with typical thur- 
beriae females and with crosses of grandis and thurberiae. With 
typical thurberiae emerging in June it ranged from 10 to 18 days with 
an average of 13.3 days, while male thurberiae mated with female 
grandis varied from 3 to 10 days with an average of 7 days. With 
female thurberiae mated with male grandis the period varied from 9 
to 18 days with an average of 12 days. Female thurberiae mated 
with male grandis in Texas in 1913 averaged 13.5 days in May and 
June and 8 days in early September, while hibernated grandis 
males averaged 4.2 days in early May. These records seem to indi- 
cate that the period is several days longer for thurberiae than for 


grandis. 
FECUNDITY. 


In connection with the various breeding series conducted during 
1915 a considerable amount of information on the fecundity of the 
females of various types was secured. 

Fecundity of hibernated grandis females.—Questions have fre- 
quently been raised concerning whether. or not it is necessary for a 
female to be fertilized in the fall to pass the winter safely and also as 
to whether or not it is necessary for the females to be fertilized in the 
spring before deposition can start. Two series of females were 
tested to determine their exact condition upon emergence from 
hibernation in the spring. One series consisted of isolated females 
which were collected immediately after emergence started and which 
were not offered an opportunity for copulation after that time, while 
in the other series males were left with the females throughout their 
life. Of course there is a possibility that some of these females may 
have been fertilized during the time between emergence and collec- 
tion but this 1s very slight as the emergence had just started and they 
had had very little time in which to copulate. Earlier studies have 


_ shown that either square or boll food is necessary before the female 
~ can be successfully fertilized and there were extremely few squares 
_ present in the field before the time of collection of these weevils, 
consequently it seems safe to assume that at least the majority of 
_ these females had not been fertilized in the spring. Both series were 


3 


given cotton squares for food and oviposition. 
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From the results of these two series, shown in Tables VI and VII, 
it develops that all of the 25 isolated females deposited eggs, although 
4 of them deposited less than 10 eggs each, whereas of the 20 fertilized 
females only 3 individuals deposited less than 10 eggs. The average 
oviposition period was 34.5 days for the isolated females and 40 
days for females with the males. The average eggs for the isolated 
females was 41.2 with a maximum of 129, while for the females with 
males the average was 69.8 with a maximum of 157. However, it 
is seen that the isolated females averaged 5 eggs deposited externally 
while the females with males averaged only 0.45. Earlier studies 
have shown that practically all eggs deposited externally are infertile, 
which would indicate a lack of fertility on the part of isolated females. 
The average eggs per day for the isolated females ranged from 0.1 
to 3.1 with a general average of 1.03, whereas for the females with 
males it ranged from 0.6 to 5.6 with an average of 2.05 eggs, thus 
proving the greater fecundity of the females with males. 

The latest date of cessation of oviposition, August 23, was the 
same in both series, but the average date for the isolated females 
was 7 days later than that of the females with males. All eggs secured 
in both series were retained and as many adults as possible were 
reared. It is seen that 17.25 per cent of the eggs from the isolated 
females produced adults, while 14.46 per cent of those from the 
females with males produced adults. However, the eggs from every 
female in the series with males produced some adults, while those 
from 4 females in the isolated series failed to produce any. 

From these observations it seems quite evident that at least a 
very high percentage of the females emerging in the spring are more 
or less fertile, but that their fecundity is considerably increased by 
later copulations. 

Fecundity of first-generation grandis females.—The weevils used in 
this series were the first weevils bred during the season of 1915, the 


earliest emerging June 20. Thirteen pairs were mated and placed 


with cotton squares. (Table VIIT.) 
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Taste VIIIl—Fecundity of first-generation females of Anthonomus grandis on cotton 


squares. 
Eggs deposited. 
Date ovi-| Date ovi-| Oviposi- 
Date female emerged. position | position tion Aisne 
began. | ended. | period. | otal. | Per day. | mum per 
day. 
Days. 

LTO 20 586.8 akc RA Sae See ee ae oa June 26 | Sept. 7 74 198 2.5 8 
OsS56 SSSR SS ae Se es Rae eae ace Nae Mose se Aug. 4 40 197 4.93 10 
TDD see Se Seve ee oN ene AL alee oe June 29 | Aug. 29 62 91 1.5 7 
IDO) Se Ee See ee ae eed ely ees Seay June 28 | July 28 31 57 1.8 5 
JUDG Die Cee San Se cao eee ee eer June 26 | July 20 25 89 3.7 9 
OG re eS SNE pe care fats Sie iret Qeees July 14 19 66 3.5 11 
TDD et eee ae a June 23 | Aug. 15 54 191 345 8 
ID Os cub atieeokueee aecee Gee e eee aoe June 27 |-Aug. 25 66 160 2.4 8 
Dy ouenn nes Sor al eh dove. Aug. 27 62 142 p53 12 
IDO): sacesee SA Syeeee aEOR Otel aa oe aaeaeae June 28 | Aug. 31 65 107 1.6 6 
DY OR co a NSE ees oe Siew wii Oe June 26} Aug. 26 62 111 1.8 6 
IDO. scub se Woe ee dos: July 28 33 110 3.3 7 
IDO nce Pac SEE en ae ee ery eee Goes. =- Aug. 23 59 204 3.5 10 
ANG Ss oa BS ae SHES CUE SS tee Ce a aeeA (Cee Caan Fes oie (Chae eh Bea el esa ee leqaubcticce 
EWE Ghes sacee Segne set AAS eoeeS Goes ae eid Serene Fe 6 2 aes 50 132.5 DAA REO Pica Seer 
HLPSRTNPIN GS So bene bose Seen Oe os Gee ee eee ose ele 2 ee 74 204 4.9 12 
PATNI So Soe ea ASRS GOO ORES Ole Eee | eee ae (Bs i eee 19 57 Leo 5 


The total number of eggs deposited by each female ranged from 
57 to 204 with an average of 132.5. The average number of eggs 
per female per day was 2.7 and the maximum was 12. The oviposi- 
tion period varied from 19 to 74 days with an average of 50 days. 

Fecundity of second generation grandis females.—Five pairs of 
weevils emerging from the first generation series were mated and 
placed with cotton squares during the last of July and the first of 
August (Table IX.) 


TaBLeE 1X.—Fecundity of second-generation females of Anthonomus grandis on cotton 


squares. 
Eggs deposited. 
Date Date A 
é Ovipo- 
; ovipo- ovipo- nhen Nl 

Date female emerged. Son Sifion sion MESSE 
began. ended. | P : Total. | Per day. |mum per 

| day. 

Days 

DUIS TU ee a July 23 | July 29 7 13 1.9 4 
LE IBS Se eee Aug. 18 | Sept. 4 18 42 23 6 
Bier iyamsl GRE ys ee ents te eS july 27 |\-ssdo= 40 93 2.3 8 
oly EERE oS ie See a eee Aug. 2| Sept. 5 35 175 5.0 10 
22ST OS Ae ee eee ee Aug. 17 | Aug. 28 13 24 1.6 6 
Tah eS ee ee | Sele Sete 113 SA ety Need nea cS arene 
ERS Cpe etree ert ee So | ee 22.6 69. 4 Soe |e eee 
isl PSOVTAETOS SE = SS a ee a ae | RN cg 40 175 5.0 10 
[ey CERUTON DUTT SS ae gk irc ge i De ee ee ut | 13 1.6 4 


The total number of eggs per female ranged from 13 to 175 with an 
average of 69.4. The number of eggs per female per day varied from 
1.6 to 5.0 and the maximum number was 10. The oviposition period 
ranged from 7 to 40 days with an average of 22.6 days. 
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Fecundity of hibernated thurberiae females.—The weevils used in this ‘ 


series were hibernated individuals extracted from cells in Thurberia 
bolls collected in Arizona on March 1, 1915. Nineteen pairs were 
mated on cotton squaresonJunei8. (Table X.) 


TABLE X.—Fecundity of hibernated females of Anthonomus grandis thurberiae on cotton 


squares. 
Date Date Boe Eggs deposited. 
: ovipo- Ovipo- ae 
Date installed. Scion acca ee : Maxi- 
began. | ended. | ? ; Total. | Per day. | mum per 
day. 
Days 
UT CES ek yaar aces are ee eee June 29| Aug. 8 41 46 LE 4 
ID Odes ee clea ce ds ae ee Werte June 28| Aug. 2 36 82 2.3 6 
IDX eae ok Seep e Mae nS ene ae eters ae July 5] July 25 21 9 4 3 
DORA eee pes eee BIE). Te Semen ak July Ta PAuies 27, 38 109 2.9 7 
1D) OS eee ee ei Se eee eee eee Sept. 4 66 90 1.4 4 
IDO)! Satna s ehantnes ties 8 beam toca en June 29 | Aug. 16 49 ee AG 1.0 4 
AD) Ose oe See ea meres eee ay ena (0) July 17 19 26 1.4 5 
Xo ies preg Sar Cie ac oy Se ts ee ae June 28 | Aug. 25 59 76 1.3 5 
AB) pects Me eye OL STE Rt at on lane AC a July 3 | Aug. 18 47 47 1.0 4 
ID Yoyo tent eaern Bs Mee AS el age ud ieee 0 July 29 27 54 2.0 4 
SD Ova RS SV econ Sa seer eeMa es Lien aL > alee cae ete July 1] July 20 20 5 25 2 
UD KOS Pea ipk Dre tie AM eto gai NE She ae June 28 | Sept. 9 74 58 8 5 
Da) ere en kek IO ee aro tate a MOM July: 1a\eAuee 3 34 54 1.6 6 
TINO) Eee sara Petes Ro nae tea ey = I July 2] Aug. 2 32 62 1.9 $ 
IDS Ase t were Ake TSR te ee July 1] Aug. 20 51 45 9 5 
ID NOY Secre sheets os oaths ae Epa aie Eg FA epee nas Gorse PAE 27 58 57 1.0 5 
IDX Ses ser eae AS SATS See eames ke July 2] Aug. 14 54 69 1.3 6 
TD) OS 52 ek Ae era RR EER pe ae a tae eae er July 5] Aug. 2 29 73 2.5 6 
ID) OSaysersee ERE ae Rea Bein eS ieee June 29 | Aug. 6 39 57 1.5 4 
ALO HN Leeper R ee ee OL et 2 en Se eee ee ie ere | rae 794 1008502222 eee 
PANY CLAS Cmte ele grees Dee ae Me eS cea ren are eee 41.79 56. 2 1S Sa 
VIaseh TAUB pases ea gS Ne eel eeal ohne ac ear aS I nh 74.00 109 2.9 7 
IN bow neh B 0a i vee eG mrs pe et nai wale a Fae ae ge |S ts 19. 00 5 25)|2.-2ooeee 


The total eges per female ranged from 5 to 109, with an average of 
56.2. The average eggs per female per day was 1.3, while the maxi- 
mum was 7. The oviposition period varied from 19 to 74 days, with 
an average of 41.79 days. 

Fecundity of first-generation thurberiae females—Ten pairs of the 
progeny of the hibernated thurberiae reared in cotton squares were 
mated on cotton squares. (Table XI.) 


Taste XI.— Fecundity of first-generation females of Anthonomus grandis thurberiae on 
cotton squares. 


Eggs deposited. 
Date ovi- | Date ovi-| Ovipo- 
Date installed. position | position | sition Mase 
began. ended. | period. Total. | Per day. |mum per 
day. 
Days 
AUD ETN ehe Pra or Sener Ane Sere Se ease es era July 24 | Sept: 1 40 72 1.8 5 
fied yg aS Steere cae SORT ees IT eee eae July 28 | Aug. 24 28 37 1.3 4 
Qe eve rete iale ae operat cin SR chee! Ne July 24 | Sept. 20 59 39 Af 5 
DOF er aatgae se eins onea euien ak ene July 25 | Sept. 9 47 15 -3 3 
DY See ee ees ere mt July 25 | Aug. 28 35 12 53 3 
JM (8 ORAS Se ASA ES SSeS SSCS ee eee Re ae Aug. 10 | Sept. 5 27 27 i.0 5 
JulyalG esses wae SIS. NR ee a July 29 | Sept. 22 25 il 8 2 
UN RODE cone ONE yh GES ASAE See ar meer uly 25} Aug. 3 10 7 ot, 2 
DUN y Da Rte Re Sale Ne eciero sheet ire Re ese a: Aug. 3 | Aug. 26 24 6 ae 2 
DNA Fates a AS SMe Sets ae eS Soe = ae a Aug. 7 | Aug. 25 19 18 1.0 4 
Totals 13 ees Ae Aspe to LS |. Sus. 5. . See 2 - 314 244° | nits page ee ae 
INORG poancceecoscnqsesodsccessecsosnees JSccooordca||. .-sccacs- 31.4 24.4 14 |-.<--2+--= 
Maximuim’../2) J eccee Valen ee mek eee Eee. aso geass 59 72 1.8 5 
Mimim Wms 35". see eaten oe eee ee nacelle Heo. : oe eee 10 6 Bt eres ees | 
ee ren eee ee 
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The number of eggs per female ranged from 6 to 72, with an average 
of 24.4, while the average per female per day was 1.4 and the maxi- 
mum per day was 5. The oviposition period ranged from 10 to 59 
days, with an average of 31.4 days. 

From this and the preceding series the greatly reduced fecundity 
of thurberiae under the artificial condition prevailing at the Tallulah 
laboratory is quite evident. 

Fecundity of bred grandis females mated with male thurberiae.—Late 
in June 12 newly emerged female grandis of the first generation were 
mated with hibernated male thurberiae on cotton squares. (Table 


TT.) 


TasLte XII.—Fecundity of bred females of Anthonomus grandis mated with male A. q. 
thurberiae on cotton squares. 


Eggs deposited. 
: Date ovi-| Date ovi-| Ovipo- 
Date installed. position | position | sition Mate 
began. | ended. | period. Total. | Per day. |mum per 
| day. 
Days 
LISTS DOs A Peabo ee SOs Seen Sees eee eames June 29] July 7 9 35 3.9 i 
Uipilhy Giissccsescdende oS danas snane panes one see Aug. 2} Sept. 8 38 134 B25. 9 
TE OTIYS) DA oS iE a NI ee Se eae aa rare eee July 2) July 28 27 124 4.6 8 
MD Ve eee see ee eins 22 odes 22 ean ere Aug. 4] Aug. 31 28 19 all 2 
ATI OD es eee aes sect some ee pad toro June 28] July 10 13 29 2a? 7 
aly. 29 1. = 3 Joowab tobe scoeusosseeouas Aug. 1] Aug. 28 28 100 3.6 8 
JOM) Hiss ee eee see es aen eee pea June 28] July 7 10 31 3.1 5 
UOINY io Secees Ades Bae SY SR eae nee cease cee Aug. 5 | Sept. 10 37 87 2.4 6 
Util 92 ace aoS A Sekoe eee. See eee ee June 30] July 13 14 32 2.3 5 
UCU Hes pete bean aes eee Ise See eee Aug. 31] Sept. 19 48 87 1.8 6 
AROTIS) PPS ae SSO ea Slept reg eer mer June 28| July 3 6 13 22 6 
IDO sce eeecSaghe nao eee Saeee July 1] Aug. 7 38 113 3.0 7 
IDO ee souls ae erp aeeorier eee June 28} Aug. 10 44 166 3.8 15 
INO eo Soeesaacetaae sec Nakao se 5 Acs SOS eeRRE SS GSS SOC] 312 SOM bees ee| eee eet 
AGRREOL Sod aos Jaca pH ORS SRE ane Se P ESS nl Bo Seeeeees ocdkaseeas| 26 72.5 DES Wee Mice tae 
Vie xa TIM en etter sere ota Saeco cere |= a.c\-'- - < Sopa min 48 166 4.6 15 
INGtUT DIM. cSaes ese SSseeene a Reanequceaccss|SSoeeeeeee|>0sseseccs| 6 13 Side |broeeeesers 
| 


1 A complete record was not secured from this female owing to its escape on August 30, and consequently 
the figures are not included in the totals and averages. 

The total eggs per female varied from 13 to 166, with an average of 
72.5, and the average per female per day was 2.8. The oviposition 
period ranged from 6 to 48 days, with an average of 26 days. 

The hybrid progeny reared from these eggs were mated on cotton 
squares and laid fertile eggs. 

Fecundity of female thurberiae mated urth male grandis.—In June 
18 hibernated females of the variety thurberiae were mated with an 
equal number of male grandis on cotton squares. The detailed 
results are shown in Table XIII. 
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TaBLE XIII.—Fecundity of hibernated female Anthonomus grandis thurberiae mated 
with male A. grandis on cotton squares. 


Eggs deposited. 
Date. Date 
: oviposi- | oviposi- | Oviposi- 
Date installed. | tion tion tion Maxi- 
began. ended. | period. Total. | Perday.| mum 
per day 
Days | 

FERTIOREG Fr eS See nae Ao Sen or ae SE July 3] Sept. 7 67 31 0.5 3 
sO oe eee neas Se eae eae June 28 | Sept. 3 68 77 ileal 4 

Dolce see Ste ea Be EP July 2] Aug. 13 43 133 3.1 8 

I) pet ey oe os a a tel Sener A | June 28 | Aug. 6 40 48 152 5 

OPE cem eee See Cpe a eee ae | June 29 | Sept. 2 66 72 Cab 4 

OSs get eee ea anes ae Pee eae |---d0_-.. -|RAnges 3 36 65 1.8 5 

eee oe ee Ee en ee ee ee | July 3| Aug. 4 3 47 1.4 4 

Dy Ore ee ne Oss Mat shar oe | July 5| July 24 20 31. 1.5 3 

Se ee eee ae eS ae | June’ 30 | Aug. 22 54 59 i | 4 

UE a See Sys eee ees og 3 ee July 7 | Aug. 21 45 40 .9 4 

1D) SS est eee eee eae July 5 | Aug. 20 47 51 te 4 

Dee See eee REL ek Petar ree e July 2] July 28 27 30 Ru 4 

Dome aces ite Meehan a daae panes June 28} Aug. 2 36 77 2.2 6 

DOP Peon eee eae eee Ie do....| Aug. 11 45 71 1.6 5 

1D) GER eS in a ee July 1-| Aug. 24 55 47 .9 5 

DOR ee cane 2 Pees Oe us Se eS wk July 4] Aug. 4 32 32 1.0 2 

Dee ys See ae feed sel SAPD June 28} Aug. 2 36 35 1.0 = 

DOLE ese a Se oe AS ae ee ee ae n lee do | July 24 27 24 se 4 
Potala ee A ee Slee Ss 777 970;|. 0 ee |. aaa 

IA VOT APES: Roe eas Seah he Saree ae [esse ce: . eee oe 43.2 54 | ol Bees = 
Max nT aes iereys Se ee tn Sak) ee a eee: 5 Al ee 68 133 3. 1 8 
JCSETVITS (5111 tae eaten eae mee a ey, NSPS | Se... eae ss 20 5 eee: 


The total eggs per female ranged from 24 to 133, with an average 
of 54, and the general average per day was 1.3 eggs. The oviposition 
period varied from 20 to 68 days and averaged 43.2 days. 

The progeny of this cross were also mated and produced fertile 
egos. 

Fecundity of bred grandis females on cotton bolls —EKighteen pairs of 
bred grandis weevils were placed with cotton bolls and furnished 
only this food until death. Seven of these females died without 
depositing a single egg. The activities of the remaining 11 are shown 


in Table XIV. 


TABLE XIV.— Fecundity of bred females of Anthonomus grandis on cotton bolls. 


| 
| Oviposition. Eggs per day. 
Date installed. — 3 ae 
: . ; Maxi- 
Started. | Ended. | Period. Average. mura 
Days. 
ahiys Oe eg ee se a oes Hee cee eee July 18} Aug. 3 17 5 0.3 1 
DORs Ss Peeks oo els se OE ee ee July 19 | July 25 6 3 55 2 
DORE eee te ss sea Se ee eee July 14 | Sept. 7 45 17 oa 2 
Geiss eee Se ee ea Se eee July 28 | Aug. 22 26 13 5 2 
Des Shs Sn een ere July 16 | Sept. 5 52 17 -3 2 
ID Osean ne o-oo a July 12 | Sept. 10 61 24 4 3 
nitliy sl Gia ees et Sos ease ae ee July 23 | Aug. 7 16 5 <= 3 
EL 2 EE eS ae a ee at eR Aug. 7 | Aug. 17 il 2 2 1 
DOS eee aaa ee Sine ee aise cme he Aug. 6 | Sept. 16 42 5 01 2 
DO ee tae oS Sars Ales See as July 30 | Aug. 17 19 2 01 1 
1D ee eee ase SaaS Te eee | July 26 | Sept. 16 22 8 = 2 
Potala ee Sse ooe eee eee ee ese See eR FS —-- Se 317 101 -| 32... SS 
TN Cd es SRC C OE Oe Ce een eee ae BASSE BAER E Peta <= - = 2 ooee 29 9 33|s- eee 
Maxine: Soe ee nee Sie crease aie el a eae o. : | eee 61 24 ae 3 
OL. = a 
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The total eggs per female varied from 2 to 24, with an average of 
only 9, and the average per day was only 0.3. The oviposition period 
ranged from 6 to 61 days, with an average of 29 days. 

These results indicate the great difficulty with which oviposition is 
performed when only bolls are offered for food, but at least a large 
percentage of the eggs deposited were fertile, as 20 adults were reared 
from them. 

Fecundity of hibernated thurberiae females on cotton bolls.—Nine 
pairs of thurberiae weevils were extracted from their hibernation cells 
in Thurberia bolls on July 27 and placed with cotton bolls at once. 
They were offered only this food until death. The results are given 


in Table XV. 


ie XV.— Fecundity of hibernated Anthonomus grandis thurberiae on cotton bolls. 


Eggs deposited— 


Date Date Ovipo- Maxi- 

es ovipo- ovipo- Pan mum 

Date installed. eon atin eeied a ee | per 

began ended : mally. nally. | Total. day. 

Days 

JiGlhy Alls. danebee ososeese>eeaenes Aug. 11} Sept. 18 1 62 63 7 
OR eee See asaya ids July 28] Sept. 5 41 1 1 2 ] 
ID O52 eee ae se Neen ee eres Aug. 15 | Aug. 28 14 tt 1 2 1 
1D) baie ree SE oe July 28] Aug. 20 24 6 8 14 3 
itl ys 2 (ieee es =e JaueEoaeEeee Aug. 4] Aug. 18 15 2 5 7 2 
Oa cans bene oscars sabeesees July 28 | Sept. 24 59 1 2 fal es ee ie 
1DXG) See ea ae eae Aug. 4] Aug. 16 13 4 1 5 2 
IDO. Sessngecsesees cece ee Aug. 18] Sept. 9 23 il 1 2 1 
JOO) See ae an ee July 30} July 30 Ue ater erate ea 1 1 1 
WO) scsecdoa cee naeesaeees| ASSeeeunod Slee aeee 204 11 74 Somlecereeeens 
INIGUARO) s Goa Se N SAIS Rage Cee al Sees Sas ane 25. 5 3 923 LOGS Geena 
Ma TIN TM Sey oe ieee Senne ee lise. 59 4 62 63 7 
WOTTON: - oS eee SOGOU Nene) ase One ae ees eee DS eas eae 1 Dia) se Sse ee 


1 This female escaped Aug. 20, and consequently is not included in the averages. 


One of these females escaped, and consequently only eight are 
considered in the averages. These eight deposited a total of only 
85 eggs, and 74, or 89.4 per cent of sheer were deposited externally. 


eit is ee that every female that deposited any eggs laid one or 


more externally. This is positive evidence of the unsuitability of 
bolls as food’ for these weevils. 

The average total eggs per female was 10.6 and the average num- 
ber deposited normally was only 1.3. These eggs were fertile, how- 
ever, as several adults were reared from them. 

Fecundity of grandis females on cotton bolls and squares on alternate 
days.—In addition to the foregoing studies on the effect of cotton 
bolls on the deposition of females another series was conducted in 
which each female was offered squares and bolls on alternate days. 


These females were bred individuals, which were fed squares until 


normal deposition started. Consequently this series does not show 
the effect of the boll food upon the fecundity of the females, but 
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simply shows the relative effect of the bolls and squares upon the F 


act of oviposition. Table XVI shows the activity of nine females 
treated in this manner. 


TaBLe XVI.—Fecundity of females of Anthonomus grandis on cotton squares and cotton 
bolls on alternate days. 


Eggs deposited in squares. Eggs deposited in bolls. 
| Maxi. Maxi- 
Total. | mum ae? Total. mum BveiesS 
per day P a per day. P za 
} 
10 2 0.36 16 2 0.58 
21 8 1.28 6 2 zat 
24 6 2. 00 5 1 . 00 
21 9 5. 26 6 2 1.50 
5 3 28 8 3 46 | 
40 11 2. 42 19 3 1.16 
25 7 1. 36 16 5 . 86 
23 5 1.54 11 2 74 
4 3 16 1 1 ah? 
37 11 1.42 21 4 . 80 
41 9 | 1.52 12 3 . 68 
251 11 | 1.21 | 121 5 | 59 | 
| | 


From this it is seen that the average eggs per female per day was 
1.21 on cotton squares and 0.59 on bolls. Consequently the greater 
suitability of the square for deposition is quite evident. 

Summary of all fecundity observations on cotton squares.—Table 
XVII gives a brief summary of the foregoing studies on fecundity 
when the females were with males throughout life and were fed 
cotton squares. Here it is seen that the three series containing thur- 
beriae females gave the lowest average of total eges per female, and 
that the first-generation grandis gave the highest. The average eggs 
per female in all series was 68.2 and the average per day was 1.8. 


TaBLeE XVII.—Fecundity of all boll weevils on cotton squares: Summary. 


Eggs per day. 


. | Average 
Ss Number “Verge See 
ource. eggs per ie 
females. female ticn MES 
* | period. Average. a 
Days. 

EN bernated grandis. =e eee Se os a nee 20 69. 85 34.5 2.1 12 
First generation grandis -..--.-.------------- See, = 13 132. 54 50 ak 12 
Second generation grandis .....--.--------.---------- 5 69. 4 22°65 3.1 10 
HMahbermated ¢hiw,berzae ee ee ee ee ho 19 56.2 41.79 ike 7 
barstiigeneration thurberiae s- - 2 224-3. ss2 222 sik 10 24.4 31.4 | 3.95 5 
Female grandis and male thurberiae..............-.-- 12 (EAS 26 2.8 15 
Female thurberiae and male grandis......-.-.-..----- 18 54. | 3943.2 1.3 8 
Oba eee ess eae see Se sca sae O7: |. 222. 45055|S2 Ss See eee eee 
AVCTAL Oe 2 eee acc chan teeta ee cins/=5 Hae aNSS: 23 <. eee 68.2 BYES, 13.8: |. ae 


The averages are all surprisingly low, the lowest on record for a 
season for the boll weevil, infact. In 1902 to 1904, at Victoria, Tex., 
the females averaged 89 eggs each at the rate of 2.8 per day, while at 
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the same place in 1913 they averaged 212 eggs each at the rate of 5.9 
per day. That this year’s low record is not due to the difference in 


localities is shown by the fact that at Tallulah in 1910 the weevils 


averaged 208 eggs per female, at the rate of 5.5 eggs per day. The 


low records of 1915 may ie been due to the extremely hot, dry 


weather prevailing during the period when most of the observations 


were made. 
OVIPOSITION PERIOD. 


The oviposition period of 122 females was observed during 1915. 
The results are shown in Table XVIII. 


TasiLE X VITI.—Oviposition period of the boll weevil on cotton squares. 


Period. 
Number 
Source of weevils. Season. of 
females. | Maxi- Mini- abi 
mum. mum. Average. 
Hibernated grandis..........-.-------- May-June). eee 20 65 1 34.5 
Hibernated grandis unfertilized in | June-August..-.-.-.-- 25 77 15 40.0 
spring. 
First generation grandis.........--.---- June-September....-- 13 74 19 50.0 
Second generation grandis........--.--|----- dose... eee. 5 40 cb 22.6 
Epermated thurberiac......-....-------|----- dos... -s-Seeeeeeee 19 74 19 41.79 
First generation thurberiae..........--- July-September... --.-- 10 59 10 31.4 
Male thurberiae and femalegrandis...-- June-September.- .---- 12 48 6 26.0 
Male grandis and female thurberiae....--|.---- do. - .. eee 18 68 20 44.3 
LUGE REY Lesa a a a May-September...-.-- Tat NA aa nea Paar 
ier ehGedraverace seas wees ee Sem _ _ cere Sohn Use Be eR Seeeeeers 38.2 
SUT SAITO s owg aS Rae CSE Yee Bore Rite | Sete ee 3 cr | Me eames TH eee a ae hee lee 
“TEPTERER DES = escocityey Ss oe ace en ee | ee... eee ee oe — | io erase se 


The table shows that the oviposition period ranged from 1 to 77 
days, with an average of 38.2 days for all females. T he first genera- 
tion grandis had the longest average period and the second generation 
grandis the lowest. There is no great difference between the length 
of the oviposition periods of grandis and thurberiae. 

A series of 8 thurberiae females on cotton bolls averaged 25.5 days, 
with a maximum of 59 days and a minimum of 1 day, while a series 
of 11 grandis females on cotton bolls averaged 29 days, with a maxi- 
mum of 61 days and a minimum of 6 days. 

Observations of 32 females on cotton squares at Tallulah in 1914 
showed an average oviposition period of 34.4 days, a maximum period 
of 80 days and a minimum period of 10 days. The average oviposi- 
tion at Tallulah in 1910 was 34.44 days, and the average period in 
Texas in 1913 was 35.8 days. All records of female oviposition 
periods average several days less than the 1915 record of 38.2 days — 
at Tallulah. Thus it is seen that if there is any tendency toward a 
change in the length of the oviposition period of the weevil it is in 
the nature of an increase rather than a decrease. 
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RATE OF OVIPOSITION. 


The rate of oviposition by thirds of the period is shown in Table 
XIX. From this it is seen that the general average eggs per female 
per day was the same in the first and second thirds, while in the last 
it was lower. 


TaBLE X1X.—Rate of oviposition of the boll weevil obtained in all experiments. 


Rate of oviposition. 


; a First third | Second third | Last third 
Nature of weevils. ofife: Season. of period. of period. of period. 
males. 
Total | Daily Total | Daily} Total | Daily 
eggs. | avg. | eggs. | avg. | eggs. | avg. 

Hibernated grandis.......---------- 19 | May to Aug... 505 | 2.3 5045 2a2 387 137 
First generation grandis......-..---- 13 | June to Sept-. 578 | 2.7 GD || 33% 453 2.0 
Second generation grandis.......-.- 5 | July to Sept.-- 152 | 4.2 i || 853 77 1.9 
First generation thurberiae...-.---- 1108 Ree O eee ees || i138} 65 6 46 4 
Hibernated thurberiae.----.-------- 19 | June to Sept... 407 | 1.6 379 | 1.4 282 1.0 
Malegrandis and female thurberiae.- - J Spleece COseeseeee SG eeleo 373 | 1.4 198 8 
Male thurberiae and female grandis.. 1Salea—. C0Seeee anes 289) || (257 392) |) 325 275 Dae 
Mota Asa ccctesee = ccc et S| ames lnc <n eee 2,461 |...--- GPA, \eosace 1, 718; 
INViOT AE Oss xe. cee narsaisig ote yee a eyes soles o> seats 2 isc sce wiser 7g el Beeonaue 77 WS RE ee 1.4 


1 Owing to the fact that the oviposition periods were rarely exactly divisible by 3 it was frequently 
necessary to allow a difference of a day on one or more ofthe periods. For this reason the divisors used in 
computing the final average were slightly different, and consequently the same average per day was secured 
in the first and second period, though the total eggs were slightly higher in the second period. 


MAXIMUM NUMBER OF EGGS PER DAY. 


The maximum number of eggs deposited by a female in a day was 
15, this number being deposited on July 17 by a grandis female 
fertilized by a thurberiae male. This maximum is much lower than 
the maxima of previous years. The maxima of the various series 
carried through this year varied from 5 to 15 eggs. 

_ The record for maximum eggs per day was made at Tallulah in 
1914 when a first generation female laid 27 eggs. The maximum 
number of eggs in a day before this time was 26, this record being 
made by a female at Victoria, Tex., in 1913. 


PERIOD FROM DEPOSITION OF LAST EGG TO DEATH. 


The number of days from the deposition of the last egg to the death 


of the female varied from 54 days to death on the same day as the 
last deposition. The average of the 120 weevils observed during 
the season was 5.8 days. Typical grandis averaged 4.4 days to death, 
the periods of the individuals varying from none to 13 days. Typical 
thurberiae averaged 9.7 days, the periods varying from none to 54. 
Female grandis mated with male thurberiae averaged 2.3 days, the 
periods varying from none to six, while female thurberiae mated with 
male grandis averaged 6.2 days, the period varying from none to 24 
days. 
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This period in the 1914 studies varied from 22 days to death on the 
same day that the last egg was deposited, with an average of 3.4 
days. Death on the last day of deposition was observed five times 

_ during the season. 


ACTIVITY OF FEMALES IN DIFFERENT PARTS OF THE DAY. 


Early in August, 1914, two tests were conducted to determine the 
egg-laying activity of the females during the different parts of the 
day. Nine actively depositing females were used in each test. The 
results are shown in Table XX. | 


TABLE X X.—Periodic division of oviposition of boll weevils. 


FIRST TEST: AUGUST 4 AND 5. 


Percent- : 
i Total age of. Maxi- 
: Re totalovi-| mum 
Period. | Length of period. wee position | tempera- 
: in each ture. 
| period. 
| Per cent. sire 08 
DENS SSacdensosddasas cones SEseR SE ae SG a nena ne ame | 5a.m.to9a.m... 16 12.8 7 
CMe. Sa een SE a ee ae |9a.m.tolp.m.. 47 37.6 86 
JMUIGEAOO Ns Hoan osescnt sodas bacceeee lose ees ae lp.m.to5p.m.. 29 23.2 90 
TER QUMUMIER Se ee ee aera re eee ne 5 p.m. to8p.m. 23 18.4 85 
INSANE S ae eee Hed se Se SERA RAE SAO Na ae een 8p.m.to5a.m. 10 8.0 75 
SECOND TEST: AUGUST 7 AND 8 
IDEN 5 66 obese dbase aia ts Se EOS ROE sek eon eee are 5a.m. to9 a.m... 8 9.1 72 
MOBO? 5 5 SiS53 6 Soe See eas BAe a ACO aS ee eee 9a.m.tolp.m.. 27 30.7 81 
AWIGHNCOM: 355 seSsogao ce eases eee ats aes aa oe | 1lp.m.to5p.m.. 39 44.3 86 
IBRVCMIN So peenent rte yA ey ie ata ie ee ee ee 5p.m.to8p.m.. 10 11.4 80 
INTE 252 SSUES oe ee Lape a er ee | 8p: m.to5a.m.. 4 4.5 75 
| 
SUMMARY: BOTH TESTS. 
| 
Beiiils coe kon kai eer One eee 5a.m.to9a.m 4 DA 11.3 77 
INTORMIN Ge er ree ere sree Se Seales Soest et | 9a.m.tolp.m 74 34.7 86 
AN@UNOO Nee secuas asses seu O CeCe nesters as ee | lp.m.to5p.m 68 31.9 90 
ID OMINGS soe nte cose sas SSS acoso eee aos a eee 5p.m.to8p.m 33 15.5 85 
8 p.m. toda. m 14 6.6 75 


From this table it is seen that in the first test the greatest activity 
was exhibited in the morning period and the afternoon period ranked 
second, while in the second test the afternoon period was highest and 
the morning period was second. In both cases the night was the 
lowest of all. 

The only other test of this sort which has been conducted was at 
Tallulah during 1910 when it was found that the afternoon period 
ranked first and the evening period was second. However, this test 
was conducted during July and the one this year was in August, so 
the results are not strictly comparable owing to differences in the light 
and temperature conditions during the various periods. 


26 


BULLETIN 308, U. S. DEPARTMENT OF AGRICULTURE. 
CESSATION OF OVIPOSITION BY HIBERNATED WEEVILS. 


Observations on the date of cessation of oviposition were made with 
45 hibernated females collected in the field early in the season and fed 
on cotton squares. As shown in Table XXI the dates ranged from 
June 9 to August 23 and the average date of cessation in both series 
was July 17. All the females excepting two laid eggs on June 20 or 
later and a majority laid eggs well along in July. Since these females 
were nearly all selected from the first to appear in the spring it is 
certain that the later emerged adults would continue to oviposit con- 
siderably longer in the fall. Thus the futility of late planting of 
cotton to escape boll weevil attack is seen. 


TaBLE X XI.—Dates of cessation of oviposition of jirst hibernated females of the boll 
weevil. 


| Females isolated | 


t Females isolated 
With males throughout life. from males in With males throughout life. from males in 
spring. spring. 
Date Date | Date Date 
Date ate 
stopped “| stopped ; stopped stopped 
Date collected. ovipos- Cols ovipos- Date collected. ovipos- |, oe ovina 
iting. | -| iting. | iting. | “©°*°°:| iting 
| 
Waele © eae ee Augs> 3) June | June? 290) eine W722 see Aug. 23 |..do....| July 15 
IBY ee Ane ene June 9|-.-do....| July 10 DOs 352525225: July 18 |..do....| Aug. 13 
DOte seen eecokeore June 26 |..do Aug. 22 WOES: aie eee July 14}..do....| July 3 
1D 0s ae Soe ee June 29 |..do July 19 DOR ene nee June 20 |.-do....}| Aug. 23 
1D oyeee Spl ae eee ene July 5/|-.-do July 21 | ID) ORs Seas eee Aug. 4]..do....| July 17 
ID abososdsecaeoon June 28 |..do June 28 | Doss son sce: AIS On e=dOn June 26 
1D) Of aE erere Lees June 18 |.-do July 8 | + ee ..do. Aug. 20 
ID) OR ese es cee July 19 |..do Sly: S019 1 Re al Sg oh age | ce er =-doz July 22 
iD) OSs See aoa July 10 |.-do JFunes30"| | Mt es a a eee .-do. July 24 
DOs es tee eae ss ee July 12 |.-do VST: |||? Sep a erm ce amen zane ON =2d0z July 3 
WD Os eee ee eeeee July 8 |..do ky: 4s Reee ) ats Ss ShR  oe | e eeee ..do July 7 
ID Oana ee eae July 31 |.-do July 30 || Earliest datestopped.-| June 9 |........ June 26 
DOM Ae een ee ee June 23 |..do Aug. 17 |} Latest date stopped -.-| Aug. 23 |....-.-- Aug. 23 
JUNC eee he ene er | July 31-}..do July 17 | Average date stopped .} July 13 |. July 20 
| 


TOTAL DEVELOPMENTAL PERIOD. 


Observations of 1914.—The time required from egg deposition to 
adult emergence was observed with all weevils bred in the various 
series until September 5. The maximum developmental period of 
any weevil was 20 days and the minimum period was 11 days. The 


results are tabulated according to season and generation in Table 
.GGUE 
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TaBLeE X XII.—Total developmental period of the boll weevil: Observations of 1914. 


2 Cell balls |g [= 
3 Qeale. lige [oe Ss io | > 3 
Seles bbe, Ve 
Nature of iearevalitood Period of ovipo- 3 B Als! Ee a jay] Ee a, 
weevils. sition. BE = Sh 6 Qs S ue _s S 
Bele 2s er ia s |$ | 8 3 
=) Ss > |S 5) er lo ° > 
A = (4/4 |e 4“ ie | a < 
Dys Days. Days. 
First generation .| Cotton squares.| June 2-July 2.... 3 4414.7| — 7| 140) 15.7) 10 154} 15.4 
Second genera- !....- do.....----| June 23-June 30. 2 3115.5; 3 45| 15 5 76|- 215352 
tion. 

IDO csaodad cial earicio0 OS mecaeicieral bc i10l bye Ete te ees caer 11 170/15. 5} 18) 269] 14.9] 29 439] 15.2 

IDOE cosseanes| Seeee CMOsccose cs a|) Vuh CDs eee 14; 200/14.3) 16) 230) 14.4) 30 430} 14.3 

DO eles moc Osccoccane|| dbl 1B) es eee 50) 753)15.1) 41) 603] 14.7) 91] 1,356} 14.9 

IDO A toe el aeeee COs eccaddca|) UulbyAie ei Bees ae 104} 1,475/14.1| 92) 1,303) 14.2] 196] 2,778) 14.2 

DOME eee aloes: GOn sass as | PAU Ceol peewee | 40} 598)15 34) 509} 15 74{ 1,107) 15 

IDO a seston GOsses 5525 AIS AG 33) 495/15 25) 375) 15 58 870) 15 

DONA anesaloase CO zccaocoa5l) ZUR IES eee 16} 245/15.3] 26 384| 14.8] 42 629] 15 

IDG) ee oneal ose Com ee eee Septd—loseae. 5 UAE SG) A SR Il Se BIO) 304] 15.2 

Motels ence a ok ea. | 275) 4,039|14. 7] 270! 3,950] 14.6| 545] 7, 980|14. 6+ 
Third generation). ....- COE Asdecooa| clliycib Sole ee 20) 279)14 Wie 242) 1422) 37 5621; 14.1 

IDO Ge aeae ea eee COM eee | puulliye22=26 80 ies 21) 305/14.5} 30) 436] 14.5) 51 741) 14.5 

DOR ee meres Gace Gone eee a Leuly2 27-38. 14, 204/14.6) 13 187} 14.4} 27 391) 14.5 

ID) Opie es cae COsasoscoce|| AAU, Aol) eae 14, 208)14.9) 22) 330) 15 36 538] 15 

DOR pass alteess OO scaebosn|) ZNbrgs ne pyi ee , 9 127)14.1) 11 164} 15 20 291| 14.6 

ANG Get lepers | te cere eee ater Ca 78} 1, 123)14.4| 93] 1,359) 14.6) 171) 2,482) 14.5 
Fourth gzenera- Boas do:....----| Aug. 2-10-..-2.- 14, 211/15.1) 18) 266] 14.8) 32 477| 14.9 
tion. 

IDO eRe aon Aesoe GOseeee eens) Aue. Mosh. 22) 312/14.2) 29} 416) 14.3) 51 728} 14.3 
OTM soc Seated casa Pose coe Sens ae nce) Sena o seh team 36] 523/14.5} 47) 682} 14.5) 83] 1,205) 14.5 
Fifth generation .|.....do.......-- Sept. 2-5.--.---- 5 72\14. 5) 6 86} 14.3) 11 158] 14.4 

ALO Lea) BeedsPs perce ter hat mcaeste | ees kaise Stems aie cs 397) 5, 801/14. 6; 423) 6,187) 14.6) 820) 11,988) 14.6 


During the entire season 397 males and 423 females were bred. 
The average developmental period for both sexes was 14.6 days. 
Weevils bred later than September required a much longer develop- 
mental period but no positive record was kept of these weevils. 

Observations of 1915.—The total developmental periods of all 
weevils observed during 1915 is detailed in Table XXIII. 


iD astign pacghpaatetire 
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TaBLE XXIII.—Yotal developmental period of the boll weevil: Observations of 1915. 


GRANDIS WEEVILS. 


Males. Females. g 2 2 
ae too) e 
: viposition |x. |. ae iS ee ER lov 
Source of weevils. Larval food. period. 23 Ei erg 23 Ba | ¥s Se _3 #2 

: oO i oO me]. 138 3 

Sal re er SUS Sa revs is Was | 

Z |ET|aei2 |e |<ele ja |< 
Dys. Dys. Dys. 

Hibernated weevils....| Cotton squares} June 1-Aug. 23..| 97/1,383] 14.3} 105/1, 443) 13. 7| 202) 2,826) 14 
3 DOE AURA Se ae ae eae do........-| June 2-Aug. 23..| 911,264} 13.9} 87/1, 193) 13. 7| 178} 2,457] 13.8 

First generation.......|....- do.......--| June 26-Sept.7..| 44) 629] 14.3) 54) 739) 13.7) 98) 1,368] 14 
Second generation.....|....- Cote July 23-Sept. 5.-| 6 > 93] 15.5) 9] 131) 14.6) 15) 224) 14.9 
Grandis bred weevils ..| Cotton bolls..-| July 12-Sept.16.| 7) 115] 16.4) 13} 209] 16.1) 20) 324) 16.2 


Totals soe she heels eee eee BL ee Se 245 3, 484| 14.2] 268)/3, 715] 13.9] 513] 7,199] 14 


THURBERIAE WEEVILS. 


| 


| 
Weevilsextracted from | Cotton squares} June 28-Sept.9..| 55) 792) 14.4) 49 709 14. 47 104 ee 


bolls. | 
First generation.......|-..-. do.......--| July 24-Sept. 20.| 16) 234) 14.6) 7| 9513.6 | 23) 329/143 
Extracted from bolls...| Cotton bolls...| July 28-Sept.24.} 4 57) 14.3} 6} 9716.3] 10) 154)15.4 
Metal: eesti aa| tae everett [emese Saunas 75), 083 14.4| 62] 90114.5 | 137] 1,984/14. 48 
HYBRIDS. 
Male Orns by female | Cotton squares; June 28-Sept.7..| 50 680113. 78} 63) 827|/13. 13) 113} 1, 516/13. 42 
thurberiae. 
Male thurberiae by fe- |...-. do.....--.-| June28-Sept.19.| 52) 726)14.0 | 51) 719|14.1 | 103] 1,445)14 
male grandis. 
ANOUAI Ol CW AEP liseodeecssecseac LOLS 32 Sees 422'5,982)14.2 | 4446, 162/13.9 | 866/12, 124)14 
rieties. | 


The average total period for both sexes in both squares and bolls 
was 14 days. The developmental period in bolls is seen to be greater 
than in squares with both grandis and thurberiae weevils. In cotton 
bolls the grandis weevils averaged 16.2 days and the thurberiae weevils 
averaged 15.4 days. 7 

The total developmental period for females is slightly shorter than 
for the males, which agrees with the observations at Victoria, Tex., 
in 1913. The average developmental period is apparently a day or 
more shorter at Tallulah than at Victoria in the same season. There 
seems to be no difference of note in the records for the various years. 

In addition to these studies an experiment was conducted to 
determine the relative length of the developmental period in squares 
and bolls when the eggs were deposited by the same female. For 
this purpose 11 pairs of bred grandis were mated on cotton squares 
until they started normal deposition; then they were given squares 
and bolls on alternate days and the eggs deposited in them were saved 
for adult emergence. The comparison of the results is shown in 


Table XXIV. 
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| | 
| | TGEO ACO aaciaaa| aac Spot eee dpe ar TG | eee et age apes Tl emia 2 ae lie ae GIL Ne eeaee ier Cie onan fil ok eee co elon; 
| Ee seed eae BD GO oe OCR RCN G | Gite he Walt acces ae WO SGee Obie leat: COC SATs les Se 8G | 6E | °°866 ‘T2101, 
leesecen orauiltomeal eee icror Incr lee. Peco aibomalt) el che mlbeton |ncromel dou. ley melden luc walchum neal hogmallicme cludreesennco sa IF 
: fegiee. We 2d 1:08) 1c G41} 0L |F ye | Oe = jit 1% |.¢2r | rer | 29 | ¢ GF) 62. |e AGRA CIS, col, Rtas lee career ee OF 
ORE ORGIES aR ga Uk cena Ut i aa Prati el een ae Pace Tee I rhtkt ei enn ilar Sree Ca SOI ce Aa aaa cote a (etic a eee ii can if 
p98 | 8°SL]e9 17 SAO TART AC | Oe OTE Pade NATE) OS 1h IH Bal POA Ga Real | Sree al bereinae or aecoorel bab ipbae ear eres 9G 
Ber | LAE | rr | 2 SI) 7 | ¢ CELT ROLE |e OF viv FL] Ser | eo | F SAE All SUSI AO PAE FG nee | aera eerie get 8% 
8°98 | €°ST | 201 | 2 oot | Zz 4 GI | oh | 8 GI "SOO 2, Ola eet are 91} 08 | ¢ GUSTE | Lona |AGia | ese Corer ee 99 
PE Ms leslie alge se |e ae on Ro ERC are ge 8 OF | SST) Te |Z GEST. alia Oe PO e eI bios | loa, seek nah g 
= O0L | 2°81 | 601 | 9 SI} |e CEST ASS |G 1.9 Ve Oud aerial eae Ok eee ekg ep ea POA ATS EA Zong) acannon aeguie as taas ze 
Gig SING SS Ee GEG Tt TG lc: |) es lig tan fee es g 80S | FST | LL | ¢ eee PA ROSA AIR Pc i el aneceee a aes oa xe 
4 CROCERIEGL OTs Reel alnc DN 91 | ot | T 9 OTE Stal ye 8 Coral raee Omen Meenas cite’ |ac ss alah coe a until s ee 
2 aes ura aanvon |e alert la so ae SS Seale Ser |e 91 Opp eee Pile | ePleene tT ocala (es cele ec LASe| Nig a ae Nee nero eae ing Or 
| | shog *shoq shog sing shog shog 
ea So Eee lS CI le) a ed MR cote as sae oe ee ea ea ae eB hee 
<a =< by a : ° . 
- ee ee tere a ae Sore Rw a a eel Oe) are ee ie : 
} yg EA oO << 4 fa) + A (a) ot cH ied =r oO (a) ot 4 fa) tH | oO ct 
ae se jeela | Eee) he lge, 4] | 2 les ies) 2) Bee) a) eB lee| 2) & : 
5 ee ees el te ee EY ce eae ag le ee jee le S| ecier e a irme ee) oe 3 
i .! be! | 3 i = TT = ir = ’ 
ea Bg a5 Bele BB on ee ciel legs 5 Br |S cle Bde Se 2) Seale B e | Sule 5 Sopa lt on *poyrsodep 
| Ae eee Sa) NE AS I Oe i I a Ne eB iegl scale a Gai wea oayOat 
A ao S. S. S 3 |ae| F Ss. S, 
a ) = = = eat % 7 | = a 
1 ical ry Lar) se ES 
BS : a4 “SOXOS UOT *“SO[CULO “So[VIN a bee , : *SOXOS YOR ‘SO[VUO | “SOTCIAL 
: . * Petit pe fog Ei} 
aes | ee ce 
i “S]]OG 107}09 UT ' ‘sorenbs 004400 up 
| ’ ‘shinp ajnusayjp Uo spoof 
x asayi padafjo sajpuaf fig poysodep shba wou sjj0q pun sasonbs ur praaan yj0q ayy fo powuad ynjuamdopavep aanowmdwoj— AIXX WAV I, 
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Here it is seen that the weevils reared from squares averaged 15 
days while those from bolls averaged 16.7 days. The comparative — 
percentages of eggs producing adults are also interesting. Of those © 
laid in squares, 12.1 per cent produced adults while 33.1 per cent — 
of those in bolls produced adults. This is undoubtedly due to the — 
fact that some of the squares were too small to feed the larve to — 


maturity and also to the fact that when two or more eggs hatch in 
the same square the shortage of food usually results fatally to both. 
The greater deposition in the squares is very marked. 


EFFECT OF SIZE OF SQUARE ON WEEVIL DEVELOPMENT. 


In July, 1915, an experiment was conducted to determine the 
effect of the size of the cotton square on the weevil developmental 
period. An abundance of clean squares was placed in a large wire 
cage with fertile females and left for one day. The squares con- 
taining single eggs were separated into lots of 50 squares each; one 
lot being small squares, one medium-sized, and the third large. The 
small squares produced one weevil in 14 days, the medium-sized 
squares produced 20 weevils in an average of 14.1 days, and the 
large squares produced 18 weevils in an average of 14.5 days. While 
the number of weevils reared is too small to make the results con- 
clusive, it seems that the length of the developmental period is 
directly proportional to the amount of food available. This appears 
quite probable in view of the fact that the developmental period is 
always considerably longer in cotton bolls than in cotton squares. 
The small squares seemed not to furnish sufficient food for the weevil 
development as only one weevil was able to reach maturity in the 50 
tested. 

GENERATIONS. 


One series of weevils was carried through the season of 1914 to 
determine the maximum number of generations possible in cotton 
squares in one year. For starting the series hibernated females were 
collected immediately after emergence in the spring and placed with 
males on cotton squares. The first eggs of these females were saved 
and the progeny reared. The first adults to mature from these were 
mated and their first eggs secured. This procedure was followed 
through the season, and the results are shown in Table XXY._ Be- 
tween the first of June and the first of November these weevils were 
carried through seven generations, the first and only weevil of the 
seventh generation emerging November 1. This individual was very 
weak and died in a few days, but as the cold weather at this time 
had stopped all breeding in the field it was evident that the limit of 
the breeding season had been reached. 
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TaBLeE XXV.—Numober of generations of the boll weevil: Maximum series on squares. 


Period 
: from 
Generation. Date. | maturity 
to 
maturity. 
| First generation: Days. 

a: IDES ENGL. 32 SSSR EL eaS Ces CONS le cere a= Fae amen = ed eae ee ae eae afk faa Aieiaty = Welieesas Moe. 
§ SH OLENA VELEN TORY RUT ste In a ae YUU) PP ese ceed ooses 
Second generation: 

Higgs laid. --.--- SEUSS ya arse rien eee teisic.<' 2 = 5's SRE Eee nee eae Seis vite) PRs eee Saar 

ie Generation Mature....-...-- 2 ats See en ‘ee NSS Saas ee eRe es eric July 9 18 

__ Third generation: 

: Wegsilaid =. 5.---- Jagekotos cast ocwerecseuGseeGmemnec 2c soddncHusossateooueeac a6 DU yee oul eee as 
io Generation mature.......--- Sees pe ese ah: ee RO end PE pee tbcall dimly OS 0 
_ Fourth generation: 

; IDES EGS ee cage ae ion Secs do Ge Queso oe eee Se: SE Rw eaM ed ze Bre ov | PAM De | ee erase ee 
GenersaidOMMMAVUe. o-525 ssc ee alse Sete ce 5 ee PR ee ay ate ree ee Aug. 18 22 
Fifth generation: 
IE DESIG. oo cocncs dncdb56 26 7e56 BOOB HEE Co ORB eS EEEES 5 =. cU pcan eE ae SA Mer ate Src DOP te oes ence 
OEIC WIN .0a6 socetoncses SSO asa oe coo ResOe = cos apeesesee ane Se accasaas Sept. 17 31 
Sixth generation: . 
BES NGL. ose oeaer anetades sent banks dor ore Soammdo S: Vab dee cooR EMeRaueE apneic Sept Ssh scorer 
COnenabONBIM A LUNCF yay ene rs AS eo ssicj= ss Qa oee eect ema m eo Boers Oct. (8 22 
Seventh generation: 
ID@SSIGIG! 5c evosossebeoeceeseuae- ccdccs cops escSeees=s 2 SeopeeeoesesnaSoneanae Oct 28s |e: Sarees 
CeneraplOonyMma pubes este che eee eee <b tk 2 lpi. See a oes Sastre e Nov. 1 24 


At Victoria in 1913 the weevils were carried through the same pro- 
- cedure and the same number of generations secured. However, the 


first hibernated females at Victoria were secured over a month earlier 


than those at Tallulah and the breeding continued a few days longer 
in the fall. In other words, the generations were sufficiently shorter 
~ at Tallulah to allow the same number to be produced in more than a 
~ month less than at Victoria. 


SUMMARY. 


In northern Louisiana the average longevity of the boll weevil 
adults on cotton squares was 54.56 days; on bolls 31.41 days; on 
cotton leaves 8.17, and on okra fruit 5.4, the average for these differ- 
ent classes of foods being 14.13 days. 

The females live somewhat longer than the males, there being an 
average of 12.5 days for females and 9.82 for males. 

} A number of weevils were found feeding in okra blooms in the 
| field but attempts to cause them to breed in okra fruit in the labor- 


ed atory were unsuccessful. A number of eggs were deposited but they 


_ failed to hatch. — 

| The largest number of eggs deposited by the first generation wee- 
| vils was 204, the average being 132. The*daily maximum varied 
from 5 to 12. Second generation weevils showed somewhat less 
_ fecundity, the maximum oviposition being 175 eggs and the average 

«669.4. | : 

| The average period of oviposition was 38.2 days, the range being 
1 to 77 days. 


~.* 
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The greatest activity of the weevil in depositing eggs was found 
to be between the hours of 9 a. m. and 1 p. m., but certain numbers 
of eggs were deposited at all times of the day and during the night 

The average period from oviposition to the emergence of the adult 
was practically 14 days for each of the five generations. 4 

Seven complete generations were developed at Tallulah during the 
season. 3 
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